Purpose: Various studies searching for biomarkers to predict tumor metastasis or prognosis in both esophageal squamous cell carcinoma (ESCC) and head and neck squamous cell carcinoma (HNSCC) are currently underway. However, few data have been reported on its association with colorectal cancer (CRC). Single nucleotide polymorphisms (SNPs) are the most common known form of human genetic variation and may contribute to an increased susceptibility to cancer including CRC. The present study aimed to investigate whether the polymorphisms in the CTTN gene are associated with susceptibility to CRC in the Korean population. Methods: A case-control study was performed to examine the relationship between the CTTN g.-9101C＞T, g.-8748C＞T, and g.72C＞T polymorphisms and the risk of CRC. Polymerase chain reaction-restriction fragment length polymorphism analysis of g.-8748C＞T, g.-9101C＞T and Taqman analysis of g.72C＞T were performed on blood samples from 218 patients with CRC and 533 control individuals. The g.-9101C＞T, g.-8748C＞T, and g.72C＞T SNPs in CTTN and their haplotypes were analyzed. Results: The genotype and allele frequencies of g.-9101C＞T, g.-8748C＞T, and g.72C＞T did not differ between the patient group and the control group. Further, the haplotype of CTTN g.-9101C＞T, g.-8748C＞T, and g.72C＞T did not differ between patient group and the control group. However, the genotype and allele frequencies of CTTN g.-9101C＞T were significantly increased in the lymph node positive CRC group compared to the control group. Conclusion: The CTTN g.-9101C＞T polymorphism may influence lymph node positive CRC.
INTRODUCTION
Recent developments in genetics have revealed the entire sequence of the human genome. As a result, many studies have shown associations between specific polymorphisms and disease [1] . In particular, colorectal cancer (CRC) appears to have a high frequency of diverse genetic polymorphisms that are contributing factors, including genetic tendencies and personal factors, etc., which usually converge. In addition, health screening colonoscopies are actively performed, which have shown that CRC is one of the 3 leading causes of cancer related death in men and women worldwide. Even among patients with CRC who undergo potentially curative resection, 40 to 50% ulti-mately relapse and die of metastatic disease.
Although tumor-nodes-metastasis (TNM) classification is useful for staging CRC in patients and selecting specific treatments for them, it is not sufficient; patients at the same stage have various outcomes, which suggests that conventional staging procedures cannot precisely predict cancer prognosis. Therefore, there is a great need to identify molecular markers of more aggressive colorectal tumor Cortactin is an actin-binding protein that activates the Arp2/3 complex, which regulates the actin cytoskeleton and inhibits debranching of dendritic actin networks [5] .
Cortactin is overexpressed in many types of human cancers, including head and neck squamous cell carcinoma (HNSCC) and esophageal squamous cell carcinoma, colorectal, gastric, hepatocellular, breast, and ovarian cancers.
Most frequently, cortactin overexpression occurs through chromosomal amplification of the 11q13 region; however, overexpression has also been reported in tumors in the absence of this amplification. Actin cytoskeleton remodeling has effects on cell migration, motility, and adhesion, as well as tumor invasion and metastasis [5, 6] . In some studies, overexpression of cortactin was correlated with histological differentiation, T and N stage in gastric cancer, depth of invasion in CRC, and poor prognosis in patients with lymph node metastasis [7, 8] 
METHODS
For this case-control study, blood samples were col- were placed in the Ta group, and T3 and T4 were placed in the Tb group, respectively. Regional lymph nodes were applied to the N0 in the N(-) group, and the N1 and N2 in the N(＋) group, respectively. The study protocol was approved by the Ethics Committee and written-informed consent was obtained from all participants.
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Analysis of CTTN polymorphisms
Genomic DNA was extracted from the peripheral blood of individuals in the patient and control groups and the CTTN gene g.-9101C＞T, g.-8748C＞T polymorphisms were analyzed using the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method, and g.72C＞T was analyzed by the TaqMan method. In CRC patients, the haplotype of these CTTN SNPs was analyzed from peripheral blood collected before surgery.
PCR-RFLP
Portions of the CTTN gene containing either the 9101C＞ T or -8748C＞T polymorphic sites were partially amplified using a primer set for -9101C＞T and -8748C＞T 
TaqMan analysis
The assay reagents for the g. 
Statistical analysis
We determined whether the allelic distribution of the SNPs was in Hardy-Weinberg equilibrium using the chi-square test. The allele and genotype frequencies of these SNPs were compared between the patients and controls using the chi-square test or Fisher's exact test. We also tested the frequencies of these haplotypes based on the expectation maximization algorithm using SNPAlyze software (Dynacom Co., Mobara, Japan). The association of the haplotype frequencies with CRC was evaluated by a permutation test. In all cases, a P-value of ＜0.05 was considered statistically significant.
RESULTS

Genotype and allele frequencies of the CTTN polymorphisms in CRC patients and the controls and the risk of CRC
The genotype frequencies of the CTTN g.-9101C＞T polymorphism were 97.0% (TT), 3.0% (TC), and 0% (CC) in the patient group, and 98.6% (TT), 1.4% (TC), and 0% (CC) in the control group. The genotype frequencies of the 
DISCUSSION
There has been an explosion of information concerning the natural genetic variation in the human genome and its functional and clinical significance. This scientific progress is beginning to allow us to disentangle the complex role that genetic factors play in the causation and progression of common multi-factorial diseases [1, 2] . Recently, the incidence of CRC in Korea has been increasing sharply, and it currently ranks second among digestive organ malignancies. This is thought to be related to the rapid changes in the lifestyle of Koreans over past few decades as a result of industrialization and high-calorie food and fat increased intake. Multi-factorial diseases such as cancer occur as a result of the interplay between a number of genetic and environmental factors. These genetic factors may differ from those in single gene disorders in that the effect of individual genes is small; in other words, the probability of a genetic change resulting in disease is low.
Only in combination with numerous other genetic and environmental variables does a polymorphic gene predispose to disease [9] [10] [11] . Depending on the frequency of naturally occurring DNA sequences and their ability to cause disease, these variations are referred to as either polymorphisms (a frequency of ＞1% in the normal population) or mutations (a frequency of ＜1%, which usually results in disease). However, not all mutations result in disease, and some polymorphisms are functionally im-thesurgery.or.kr Primary tumor stages were applied to the T1 and T2 in the Ta group and T3 and T4 in the Tb group. Regional lymph nodes were applied to the N0 in the N (-) group and the N1 and N2 in the N (＋) group. Cortactin was first identified as a major substrate for Src kinase. Because it localized to cortical actin structures, it Values were constructed using the expectation maximization algorithm with genotyped single nucleotide polymorphisms. P-values were determined by permutation test. P-values were determined by permutation test. P-values were determined by permutation test. was named cortactin. At that time, little was known about its function, except that it bound to actin filaments, had an SH3 domain, and that its C-terminus was phosphorylated by Src kinase [13] . Subsequently, the cortactin gene was found to be identical to Ems1, a gene that is frequently overexpressed in breast and head and neck cancers due to its presence in the 11q13 amplicon. Amplification of 11q13 has been frequently tied to poor prognosis, including higher pathological stage, lymph node and distant metastasis, and decreased survival [14, 15] . Although many other genes are present within this amplicon, the consistent overexpression of cortactin in 11q13 amplified tumors along with its ubiquitous presence in cell motility structures, such as lamellipodia and invadopodia, have generated a great deal of interest in the role of cortactin in tumor invasion [13] [14] [15] .
In HNSCC, 30 to 40% of tumors contain the 11q13 amplicon, and it clearly correlates with poor patient prognosis, including decreased survival [16] . In addition, a number of interesting genes are present in this amplicon, including TPC2, ORAOV1/TAOS1, FGF4, CCND1, FGF19, FGF3, FLJ10261, FADD, PP1A1, TMEM1GA, and SHANK2 [17] . Of these, cyclinD1 and EMS1/cortactin have been considered to be the best candidates for promoting tumor aggressiveness, since unlike many of the other genes in the amplicon, they are consistently overexpressed upon amplification [18] . Between these 2 genes, cortactin has been more highly correlated with poor prognosis in HNSCC and estrogen receptor-negative breast cancers, whereas cyclin D1 has been associated with poor prognosis in estrogen receptor-positive breast cancers [15, 19] .
Timpson et al. [20] reported that co-overexpression of thesurgery.or.kr In CRC, Hirakawa et al. [26] demonstrated that localization of cortactin at the cell periphery was significantly associated with lymph node involvement with lymph node involvement. In addition, the results indicate that the association between ZO-1 and cortactin plays an important role in regulating cell adhesion and spreading.
However, research studies on CTTN polymorphism are extremely rare. Based on the current study, the relationship between CTTN polymorphism and CRC will provide important information for pathogenesis and treatment.
Furthermore, recent studies have suggested that, compared with single SNP approaches for genetic association studies, analyses based on haplotypes can significantly improve robustness and the power for detecting associations between markers and disease [1, 27] . Ryk et al. [28] reported that some haplotypes of the XRCC1 gene may contribute to genetic susceptibility for non-small cell lung cancer. Furthermore, smoking status appears to play an important role in the association of the XRCC1 polymorphisms and haplotypes with the risk of non-small cell lung cancer. Another study showed that the IL1B-1464-C/C genotype was associated with increased prevalence of atrophic gastritis in the antrum of the stomach and that IL1RN*2 individually, or in its haplotype configuration, is linked to the presence of premalignant lesions in Caucasians [29] . For CRC, Park et al. [30] reported that the com- 
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